Effects of large brain stem lesions on the cholinergic system in the rat cochlear nucleus.
Large lesions were made medial to one cochlear nucleus in rats, in order to cut virtually centrifugal pathways to it. To estimate the contribution of these centrifugal pathways to cholinergic synapses in the cochlear nucleus, choline acetyltransferase and acetylcholinesterase activities were mapped, by quantitative histochemical procedures, in lesion and control side cochlear nuclei. Choline acetyltransferase activities were reduced by 85-90% in most regions of the lesion side cochlear nucleus and by 65-75% in granular regions. Acetylcholinesterase activities were reduced by 50% or less in the same regions. The choline acetyltransferase results are consistent with a conclusion that by far most cholinergic synapses in the rat cochlear nucleus derive from centrifugal pathways. Additionally, the effects of the lesions on enzyme activities in the lateral superior olivary nucleus and ventral nucleus of the trapezoid body, and in the facial, motor trigeminal, and spinal trigeminal nuclei were examined. In the lesion side facial nucleus, 60% and 40% decreases in choline acetyltransferase and acetylcholinesterase activities, respectively, were apparently consequences of facial root transection. Lesion-control enzyme activity differences in the other nuclei were much smaller.